Bovine tuberculosis, a chronic infection in cattle caused by Mycobacterium bovis, remains an economic and public health problem for several countries. Due to its economic impact on international trade, contagious nature, and implications for human health, global programs to eradicate the disease were implemented worldwide. Those programs are based on slaughtering PPD-reactive animals. Despite the National Programs in Brazil, complete eradication has not been achieved, and the disease remains, albeit at a lower prevalence.
INTRODUCTION
Bovine tuberculosis (BTB) is a major infectious disease among cattle in many of countries. Although cattle are the main host and reservoir of this chronic infection, other mammals, including humans, are also susceptible to Mycobacterium bovis (66) .
According to the World Health Organization (WHO),
BTB is a neglected, endemic zoonosis. Transmission to humans constitutes a public health problem, particularly because zoonotic TB, caused by transmission of
Mycobacterium bovis to humans, is clinically identical to infection caused by Mycobacterium tuberculosis (typical TB).
Since a large proportion of the world's population live in countries in which the control of bovine tuberculosis is limited or absent (78) , there is consensus regarding risks to human health.
Zoonotic TB can also be considered a socio-economic disease, as it causes direct economic losses in agricultural areas and hampers commercial exchange of animal products (93) .
Many countries around the world enhance the control or eradication of bovine tuberculosis by National Control Programs, based on test-and-slaughter policy. Brazilian policies regarding the control and eradication of BTB include
The purpose of this review is to present new diagnostic approaches for BTB, which have been used to decrease the prevalence of this infection in countries where the disease still occurs.
General aspects of bovine tuberculosis
Tuberculosis lesions in cattle are most often found in organs rich in reticuloendothelial tissue, particularly the lungs and associated lymph nodes, as well as the liver (12) . Other studies conducted on naturally and experimentally infected cattle demonstrated that lesions are most commonly present in the lower respiratory tract; however the upper respiratory tract and associated tissues may also display disease in many cases (49, 64) . Although tubercles are not pathognomonic of BTB, the presence of clinical signs of the disease is directly associated to their distribution and quantity (14).
There is a lack of official data regarding the current prevalence of BTB in Brazil. Based on official reports, there was a national average prevalence of 1.3% of cows infected from 1989 to 1998 (5). Since implementation of PNCEBT in Brazil, the prevalence of the disease was reported to range from 0.7 to 3.3% (3; 53; 57; 62) . According to the epidemiology of the disease, the higher incidence in dairy than in beef herds may affect geographic distribution. Roxo (2005) reported the rate of infection in various areas in Brazil; not surprisingly, the region with the lowest rate of infection was the one where beef herds are most predominant. Nevertheless, those data are for particular regions, and cannot be considered to provide a national context for the Brazilian herd, which includes approximately 200 million cattle (54).
Immune response to M. bovis
After infection, there is an initial interaction between macrophages and mycobacteria, which define subsequent events and the consequences of exposure to tubercle bacilli (58) . Bacteria can be killed and eliminated from the host, lie dormant, lead to development of active tuberculosis, or reactivate from dormancy at some stage in the future (81) .
Apparently, members of this genus may produce spores, as Due to its low specificity (thereby leading to false negatives) and difficulties in obtaining sputum from animals, the direct examination is not usually employed as a diagnostic method for BTB.
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Bacteriological Culture
Techniques used in veterinary laboratories to isolate M.
bovis differ from those used in medical laboratories, mainly because the strains of M. bovis grow poorly or not at all on the glycerol-based media traditionally used to culture M.
tuberculosis. Therefore, media containing sodium pyruvate, in lieu of glycerol, are used for isolation of M. bovis (83) .
Furthermore, it is generally accepted that mycobacteria grow more rapidly in liquid medium (74) .
The genus Mycobacterium is highly exigent regarding its need for nutrients, whereas other microorganisms will multiply easier and faster than mycobacterium. Samples collected from sputum, milk, or suspected tissue lesions should be submitted to decontamination methods to eliminate such competitive microorganisms. Pretreatment or decontamination of samples involves the addition of 1 to 5% NaOH, often followed by further treatments with H 2 SO 4 , oxalic acid, or quaternary ammonium compounds (91) . Samples can be also be decontaminated also with 0.75% cetylpyridinium chloride 
Molecular assays
The use of molecular assays to diagnose bovine tuberculosis has improved substantially in the last few years 
INDIRECT METHODS
Tuberculin intradermal tests
Tuberculinisation, or intradermal tuberculin tests, have been used for more than 100 years, and are currently the method most widely used for diagnosing BTB in cattle (48) . Despite the broad usage of this assay, tuberculinisation sensitivity reports range from 68 to 95%, whereas specificity (for CITT) ranges from 96 to 99%. Another disadvantage is the requirement for two visits to the herd within 72 hours (48), making the diagnosis more expensive, laborious, and subject to fraud (42) . Frequently, using skin tests as the sole diagnostic tool does not detect all infected animals (38); some anergic animals could be a reservoir of the bacteria, which could compromise elimination of the main sources of infection.
Assays based on cellular immunity
It is well established that the immune response of mycobacterial infections is predominantly cellular, at least initially. Therefore, early diagnostic techniques should be and 71.4%, respectively, whereas specificity was 86.7 and 80%. Therefore, it was concluded that the IFN assay could be effectively used as a confirmatory test seven or 21 days after injection of PPD.
Serological assays
It is well established that cattle infected by M. bovis develop early immune responses, dominated by cell-mediated immunity (1, 20, 46, 59, 81) . Therefore, serology is less efficient to identify cattle in the early stages of infection, when antibodies titres are low (88) .
There are several advantages to using serological methods, 
